Case report {#sec1}
===========

A 38-year-old woman presented with several days of right upper quadrant pain radiating to her right flank. She denied fevers, chills, hematuria, or postprandial symptoms. There was no history of hypertension, diabetes, or kidney stones, and previous surgical history included cesarean section and thyroidectomy. Her only medication was levothyroxine. She denied use of tobacco, ethanol, or any illicit drugs.

Initial physical examination revealed only mild right-sided costovertebral angle tenderness. All laboratory values were within normal limits, with urinalysis revealing no microscopic or macroscopic blood. Computed tomography of her abdomen revealed a bilobed 3.8- × 3.6- × 3.2-cm right-sided renal artery aneurysm with hydronephrosis of the ipsilateral kidney ([Fig 1](#fig1){ref-type="fig"}). Angiography was performed in the hope of performing an endovascular covered stent placement ([Fig 2](#fig2){ref-type="fig"}). The location of the aneurysm at the renal hilum eliminated this option as this would have caused the exclusion of blood flow to one of the major renal pelvic branches. In addition, it was thought that ureteral compression due to aneurysm mass effect was the cause of the hydronephrosis and would not be altered by endovascular exclusion. After a multidisciplinary meeting involving the urology, vascular surgery, and transplant surgery services, the decision was made to attempt a robotic repair of the renal artery aneurysm.Fig 1Computed tomography angiography shows a bilobed 3.8- × 3.6- × 3.2-cm right-sided renal artery aneurysm (*arrows*) with hydronephrosis of the ipsilateral kidney.Fig 2Selected renal angiography.

After placement of a right ureteral stent, she was induced under general anesthesia and positioned in the left modified flank position. After trocar placement, we achieved a robust pneumoperitoneum with two insufflators to reduce venous bleeding and to maximize visualization of vascular structures. The ascending colon was mobilized, and the ureter was identified and then dissected along the psoas. The hilum of the right kidney was dissected, and all lymphatics were clipped. The aneurysm was identified, and after proximal and distal control of the renal artery was obtained, the aneurysm was decompressed, transected ([Fig 3](#fig3){ref-type="fig"}, *A*), and excised ([Fig 3](#fig3){ref-type="fig"}, *B*) on the normal-caliber renal artery. Because of the large size of the renal artery after aneurysmectomy, reconstruction was performed in the standard lateral arteriorrhaphy fashion with 4-0 polypropylene suture.Fig 3**A,** The aneurysm has been decompressed and is being retracted, allowing transection at the neck (*arrows*). The distal clamp is seen across the normal-caliber renal artery (*outlined*). **B,** The aneurysm sac after transection.

After the procedure, her course was uneventful, with discharge to home on postoperative day 2 with normal creatinine concentration. Histopathologic evaluation revealed an ectatic renal artery with atherosclerosis without evidence of fibromuscular dysplasia.

She has had no recurrence of right upper quadrant or right flank pain. Computed tomography scan at 12 months showed a patent renal artery with no aneurysmal recurrence and a well-perfused kidney ([Fig 4](#fig4){ref-type="fig"}).Fig 4Computed tomography angiography 1 year later showing arterial patency (*arrow*), no aneurysmal recurrence, and a well-perfused kidney.

The patient consented to the use of her data in this article.

Discussion {#sec2}
==========

Although they are the second most common visceral artery aneurysm, renal artery aneurysms remain relatively rare, occurring in \<1% of the population.[@bib1] The guidelines for repair have classically been aneurysms that measure \>2 cm in diameter and aneurysms that are symptomatic[@bib2] (although recent recommendations infer that these size guidelines may be overly aggressive[@bib3]). Our patient met both of these criteria.

In recent years, the two main options for repair of renal artery aneurysms have been open repair and endovascular repair (stenting or coil embolization). Endovascular repair of renal artery aneurysms has become the preferred approach in patients with favorable anatomy.[@bib4] Favorable outcomes have been demonstrated, with both short- and long-term data showing high technical success rates and acceptable incidences of restenosis.[@bib5], [@bib6], [@bib7] Our patient was not a candidate for endovascular repair; however, we believed that a robotic repair was technically feasible. We thought that a successful robotic approach would avoid the major disadvantage of open surgery---significant postoperative pain and a prolonged recovery. Data supporting the safety and efficacy of robotic repair are lacking, and thus it should not be employed as the preferred method of treatment when endovascular options are feasible.

Whereas robotic kidney surgery in the form of parenchymal resection for tumors (either partial or radical nephrectomy) or collecting system reconstruction for ureteropelvic junction obstruction has become common and is moving toward de facto standard of care, robotic surgery for renal vascular aneurysms remains rare and poorly described. The only similar previous report to our knowledge is a series of robotically *assisted* laparoscopic repair of renal artery aneurysms.[@bib8] Unlike in our case, saphenous vein graft interposition was primarily employed for reconstruction. These five patients had excellent results with a mean follow-up period of 28 months.

Whereas robotic repair is feasible as demonstrated by this complex case, it is not without its limitations. Foremost of these are the challenges involved in learning and mastering this complex procedure. Additional limitations include the cost of the robotics and absence of level I evidence demonstrating outcomes similar to those obtained with more traditional approaches. It is the opinion of the authors that the robotic approach to repair of renal aneurysms should be attempted only by those with extensive robotic experience. For this procedure, collaboration between urologic and vascular surgeons with extensive experience in robotic and open approaches was employed, and the authors would recommend this team approach to any surgeons considering such a case.

Conclusions {#sec3}
===========

Robotic repair of renal artery aneurysms may be a viable option for patients whose anatomy is not amenable to endovascular options. Our case may represent one of the initial reports of a complete robotic approach to the excision and repair of a renal artery aneurysm.
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